Distribution, means, and standard deviations of the initial R wave in lead aVR of the electrocardiogram are investigated in 1,563 healthy U.S.A., Canadian, and Japanese men, ages 18 to 60 years, and on 448 healthy U.S.A., Canadian, and Japanese women, ages 17 to 51 years, and in samples of cardiac pathology.
heart disease have no effect on the amplitude or prevalence of the initial R in aVE. Posterior and anterior plus posterior wall infarction significantly increased amplitude and incidence of the initial R in aVR.
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Hypertensive cardiovascular disease Right ventricular hypertrophy T HE INITIAL R WAVE in lead aVR has received little attention in the electrocardiographic literature. The diagnostic value of the R wave in leads aVR and V, was studied in a few investigations without differentiating between initial, monophasic, or secondary R waves. Elek and associates' found a prominent R wave in aVR in five patients with anterolateral or posterolateral wall myocardial infarction, but in two of these patients the R wave was quite small. Elek and associates analyzed Myers and associates2-reports of 160 autopsied cases with myocardial infarction. Nine of 86 patients with large lateral wall From the Laboratory of Physiological Hygiene, University of Minnesota, Minneapolis, Minnesota, and Victoria Hospital, London, Canada, and by the Ontario Heart Association.
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Pulmonary emphysema infarction had prominent R waves in leads aVR and V1, and another nine had them in lead aVR only. Brando et al. 6 found tall R waves in the right precordial leads and aVp, in six patients with muscular subaortic stenosis. Levy and co-workers7 found a prominent R wave in 12 cases of lateral myocardial infarction in V1. In only two of these cases was lead aVR taken; one showed a prominent monophasic R wave, and the other, a prominent initial R wave. Large prominent right precordial T waves are a common observation in posterolateral myocardial infarction, and reciprocal R waves should be expected in approximately the same region.
For evaluation of the diagnostic significance of any item, the normal distribution should be known. For the R-aVR wave, the percentile distribution, mean, standard deviations, and normal limits (2.5 and 97.5 percentile) were determined in 960 healthy men and women, Circulation, Volume XXXV, January 1967 but no differentiation was made between initial and secondary R waves. 8 No differences in the regional distribution of rS, QS, and rSr' patterns were noted on the right side of the chest. There are primarily two pathological conditions which might affect the initial R in aVR: right ventricular hypertrophy (196 patients), and myocardial infarction (203 patients). As an abnormal control sample, 34 patients with left ventricular hypertrophy were added. Muscular subaortic stenosis6 is too infrequent for statistical consideration. The evidence for myocardial infarction is well documented in all the cases included by clinical symptoms and course, typical serial ECG changes, laboratory tests, and, in about 25% by autopsy. The evidence for RVH is clinical, x-rays, and heart catheterization. Thus, the total sample size (normal and abnormal) is 2,444.
Since the amplitude of R in aVR is small, detailed measurements were made to 0.1 mm (0.01 mv) with the aid of magnification. The error of measurement was determined by independent measurements of the same (22) records by two electrocardiographers in the Laboratory of Physiological Hygiene. The standard error of observer variation was found to be 0.07 mm which is in line with that reported earlier. 8 The measurements of the Canadian samples were made at the Victoria Hospital, London, Ontario, while all others were made at the Laboratory of Physiological Hygiene. Twenty-two records were measured independently by both the Canadian and the Minneapolis observers; the correlation between these measurements was r= 0.987.
Results and Discussion Table 1 shows the mean, standard deviations (SD) and the upper 98 percentile limit of the initial R wave in aVR in healthy men. The values refer only to records with initial R waves present. The means, standard deviations, and upper limits were determined for the total group of 1,563 men, rather than an average of the individual samples. The means between the samples were not significantly different statistically, and there were no sig- Table 2 gives the same information for 448 "healthy" women. The differences between men and women were not significant statistically, and consequently, the upper normal limit is practically identical for men and women. Therefore, initial R waves exceeding 1 mm (0.1 mv) are outside the 98% upper normal limit for adult men and women, regardless of age. There was no significant difference between the Japanese and North American samples, and it may be suggested that race as well is not a determinant for R in aVR. However, no general conclusion can be made since other racial samples were not included. Table 3 shows the QRS pattern distribution in aVR in healthy men. An initial R wave is present in 52.2% of the total sample and absent in 47.8%. A QR pattern is more frequent than a QS pattern, and an rSr' pattern is more frequent than an rS pattern. Table 4 shows a similar distribution in healthy women: an initial R wave in aVR is present in 50%.
Some correlation between the initial R wave in aVR and the R wave in Vl, as well as with the Q waves in leads III and aVF should be expected. Table 5 shows that statistically highly significant correlations were found for these three deflections, highest, on the average, for (0.1 mv) has diagnostic value specific for the recognition of posterior, and posterior plus anterior, myocardial infarction.
